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TECtNOLOGY TRANSFER ADDS $21 BILLION TO ECONOMY 
AND SUPPORTS 180,000 JOBS A YEAR 

San Francisco, CA - A comprehensive five-year survey released today by the Association of 
University Technology Managers (AUfiM). shows that new innodons  are moving from ' 

universi~ylaboratoriesto the markerpiact faster and more t4icienrly than ever before -
creating new products, jobs and company stan-ups as we1 as advancing healthcare. An 
analysis of rhe 1995 Survey dara shows that the licensing ofuniversity invaitions - a process 
known as technology transfer -- adds more than S2 1 billion ro the economy and suppins 
180,000 jobs each year 

"These dara show that as universiries demonstraLe growing proficiency to d e r  technologies 
for the public good, academic licensing is increasing the rerum on the federal government's 
invesrrnenr in research," stated Teri WiUey, President of ALTM. "A total of 464 companies 

. were naned as the result of academic licensing in 1994 and 1995 alone. 28 percent of all nw.-
up companies formed by academic licensing sinct 1980." 

"In the health care arena technolog d e r  has broughr &-saving new pharmaceuucals and 
treatments to the American public," she continued. SpeGc exam$es indude a vaccine for 
Eaemophilus 1nflue;lraetype B, until receqdy the leading cause of baaenal disease in children 
under 5; Giagosric tests for breasr cancer and osleopcmis; and ncx phannac::uticals for 
hemophilia. anemia. cysic fibrosis, multiple sclerosis and haan atrack patiem. 

"Techno1og)i transfer efforts have risen dramaticany a s  the dirtcr result of the 1980 Bayh-Dolt 
Ac: which enabled universities md orher nonprofits ro own and parent inventions resulting 
from federclly hnded resevch progams,"added U'illey. "hs i~hnologytransfer pro-rns 
become eaeblished, we are seeing a dramadc incrase in p a e x  an.: licensing acdvity -which 
means that more c~oodsand services an being craitd for the pubk." Willey explained. 
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Prior Lo [he Bayh-Dole Ac; fewer than 250 patents were issued to universities each year. and 
oftcn discoveries were not commercialized for the pubiic's benefit In the pifew years. an 
averagc of almost 1,500 patents have been issued ro universities annually in this Survey. 
Funl~ermore,the 120% increase in U.S.patent applicarions and the 68% increase in lic-wes 
from FY 1991-1995 indicate that the transfer of technolog corn academic institutions to the 
private seaor will continue to grow in the next decade, gcnenting hmre economic gowth 
and health benefits. 

FY 1995 also saw a continuation in the growth of licensing activity, illuararing the success of 
partnerships between academic institutions and industry. More than 10.000 licenses and 
options were executed between 1991 and 1995. ofwhich 2.600 were executed in 1995 alone 
"These resulis must.of course. bring credit to the corporate community,without which Iittlc. 
if any. of the process of technology transfc could have ocwred." said Danid E. Massing. the 
Chair of ALTM's Survey. Statistics and Metrics Commitlee, which managed the mdy. 

"The increase in academia-industry parmerships has created a win-win sirnation: universities 
are able to attract addisional research dollars to develop their ttchnologies and gain access to 
the expersise of industrial scientists while indusrry extends the scope of its research and 
development," he added. Massing also noted. "Relationships with indusvy abo conznbute to 
the placement of universky graduates in settings where education and training is effectively 
used." 

Tne Survzy aara show how universities have bemn to leveragc thesc partnerships. As pan 
o i  licensing agreements, 76 U.S.univenitiqs anracted nearly 5 1 13 million in new indusrry 
research suppon in 1995. This represenu a 7 percent increase ovcr 1994, when the data 
were first collecrd. In addition, the Survcy a k e d  respondems to rcporl the number of 
licenses negotiated that included equity. Fifry V.S. universities reponed thar 99 such 
agreements were made in 1995, and a total of 464 agretmenrs were made prior to 1994. 

.A. funher measure of [he value of new academic discoveries is thc S42d million in royalties 
earned by acadzmic ins~iturions in FY 1995. Tnese royalties are reinvested to pay for research 
and orher academic programs. to cover some of the expense of parent prorection, to provide 
incentives for innovation and to support tcchnoloy cmsfer operations. "Athou_eFI the royaky 
..e . ~ mro the academic community hzs averaged less than 2 percent of coral university research+, 

rindin%.royal? revenue is a direct indicator o i  the success American industry hzs had in 
moving university technology to a u.orld*ide markaplacc." s u e d  Willey. 

.krw~ica'suniversity sjstocrn has long been the envy oithe world due :o the top-notch 
:ducsrional opponuniiies it affords its mdenrj. Now there is a new urgl:. In an e x c i t i ~  and 
conaanrly evolving psnncrship wilh .American indusrr),. our higher education system is also 
cisicing thc tools and innovaions hndamenral to positive economic growh. improved health 
and i n c r e ~ i n gprosperity for countless Americans. Tire rrue success ofuniverdr>.technology 
t:mskr is illusmtrd by products and services that sccounc for billions of dollars of the U.S. 
-2ross aomcs:ic product. employ millions of U.S.citizms. and help to improve rhc quality of ..,.
uLe ~ O Ian imne~sura'ole number of Americans every day. 
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Licensing Survey FY 1991 - FY 1995 
Executive Swnrnary 

About the Survey 

Thc AUTM Licensing Survey is the only survey rhar garhers technology licensing data 
from academic institutions, including universities, hospitals, research institutes and 
patent managemcnl organizations from across the United States and Canada. 

For FY 1995, thc Survcy reports on 173 institutions, including: 127 U.S.univcniries, 
27 US hospitals and research institutes, 16 Canadian institutions and 3 patent 
management firms that manage inretlectual propcny for research institutions. This 
sample includes infurnxttion on 87 of the top 100 U.S. rcscsnh universities ranked 
according to rescarch dollar volume. . 

The fivc-year survey summary also includes recunenr rcspndcnts that provided data 
for the survey every year between 1991 and 1995. This sample includes 85 percent of 
the top 50 U.S.universirics. 

About AUTM 

The Association of University Technology klanagers (41;TM) is a professional 
development organization known worldwide for its aihie*xmentsin ihe teaching of 
successful technoio~jtransfer and intellettud propmy managcmcnr: principles and 
prac:icos 



EXECUTIVE SUMMARY 

-4merica's universities provide more than a world-class education systcm; thcy crearc 
rhc fundamental knowledge essential to our economic growth, health and prosperity. 
Advancrs in science and technology on our nation's camp&s spawn new busincsscs, 
create jobs, opcn new markets and Iad to products and services thal save and improve 
the livcs of ali Americans. 

As the data in lhis Survey show, new innovations arc moving from Lhe labontory to thc 
marketplace faster and more efficiently Wn ever before. Ncw innovations are 
becoming more accessible and increasingly arc being oplimizd for the public's benefit. 
Moreover, the rctum on the federal government's 
invarrnenc in mcarch is rising dramatically as Licensing of university
universities dcmonstnte growing proficiency in inventions adds mom than
uansfcmng ncw technologies to the private sector 

$21 biifionto thethrough licensing agreements. 
economy and supports

The impact of this technology transfer has k n  I80,UOU jobs each year
astounding. An analysis of the 1995Survey data 
show that-the licensing of university inven;ions adds 
morc than $2 1 billion to the cconomy and suppons an mimared 180,000 jobs each 
year. In 1995 alone, academic licensing led to the formation of  223 new companies. 
And ncw products such as a synlheric Hepatitis B vaccine and drugs for canccr 
treatlncnts are saving lives and mhancing Americans' quaIity of life. 

This success in technology transfer -- and thc resuicjng economic and h d t h  benefits --
is the dircct result of the 1980 Bayh-Dole Act. This legislation, co-sponsod by former 
Scnalors Birch Bayh and Roben Dole, enabled uniwrsitics, nonprofir rcszarch 
instirutions and small businesses to own and patenr inventions developed under 

~ n t sfedcnliy-funded rescarch programs. Prior to the Act, fewer than 250 p-at- were 
issued to U.S.universities each year and discoveries o k n  wcrr not commercialized for 
the public's bencfir. In the past few years, U.S. univcrsities panicipaling in the Sunty 
have bccn issued an avcnge of almost 1,500 patenrs per yew. 

Funhemote, a 120 percent increase in U.S. patent applicarions and 68 percent incmx 
in licensing ailivity from 1991 to 1995 indicate that the transfix of technology from 
academic institutions lo thc private sector will contintic to grow in thc next dccadc -
ge:iznling fulurt: cconomic gruwth and hcalth bcncfits. 
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Tne Association of Uniwrsity Technology blvlanagzrs (At'Thf) nas sponsored this 
licensing survey to Jucumtnr and measure thc irnpact of rinivcnities, hospitals. 
noclyrufits and parwt alanagancnt organi/arions engagctl in rcchnulogy tnnsfer. AS 3 
five-ycar co~uprchcn~ivcrspon, this volume contains dam for rhz fifth consecutive ycar 
of data collcclio~tand combines it with data front the prcvious ycars. 



CREA TING JOBS,BUS/NESSES & /NDUSTR/ES 

As tcchnoiogy transfcr effons conlinuc co incrate, new industries, businesses and jobs 
are being cR3dted. Since 1980, academic licensing has he!pcd to form 1,633 new 
companies. Of rhis total, 464 companies (28%)were saned in 1994 and 1995. 

The incxasing success of padnerships between academic institutions and industry is 
illostratcd furrhcr by thc more 
than 10,000 liccnses and ACADEMIC LfCENSlNG 
oplions cxecuted between 1991 
and 1995, of which 2,600 
wen exccn~edin 1995 alone. IDuring his fivc year time Invendan Disclorursr 1 9.789 40,795 1 - 7% 
period, the total numbcr of Tool  US Pacant I 6.673 20.065 1 430% 

licenses and options incrused 
by 68 percent for all academic 
instirutions and by 66 percent 
for U.S.universities. 

Univcrsiry technology tnnsfer 
has had a significant economic 
impact. Based on earlier work 
perfomled by Ashley J. Rovoltlcs I I I 

Loooi Fees ixo.n3rd I I * 20%Stcvens, a rcvised analysis Total Sgunrord 
using [he currcnt 1995 Survey 
data shows that the licensing 
of university inventions adds 
more than S21 billion to thc economy and supports an estimated 180,000jobs each 
year. 

The cconornic impact estimate includes both pre-production investment (made prior LO 

the sales of licensu! producu) and post-production sales of pmducts by Iiccnsas. 
Applying a formula developed by the Massachuxnj Instituts of lechnology* on 
AUT4l's 1995 Survey data, the prc-producrion invcstmznt is ulculated to be 
approximately S3 billion per ymr.This total is addcd to ALT;\/Lysown calculation -
developed in previous survcys and applied to the FY 1995 data -- that salts of licenszd 
producu gencntrs approximntcly $17 billion pcr y e w .  Thus. thc lorial cconomic impact 
is estimated at $2 I billion. 

Thc job impac~estimates arc calculated by dividing tha rural economic impact estimate 
by an avcrdgc tola1 rcsearch and dctvclopment job cost of 51 15,000. The avcnse job 
cost is dtrivcd [rum U.S.Cens~tsBureau figures which includz rota1 salary and benefit 
costs for high recllnology positions in  large firins and small businesses. This analysis 
shows thiit rcchnulogy tmnsfcr by acsdcrnic iuui~utions suppc~~s an estimated 180,000 
jobs per yew. 



T w u  jpcdific examplcs of the success of university liccnsing arc Lycos, Inc., a 
cornpany which develops and provides on-line guides to the Inrcmel's World W'ide 
Web, and Osreornark?3, a diagnostic rest for osteoporosis. Lycos was valucd a1 

approximately 5200 million in its initial 
US UNfVERSITES ONLY public offering and now employs more 

I ACTIVITY than 100 people. The company . 

developing OsteomarkC3 went public in 
January 1995 and raised over $30 million 
in irs initial public offering. 
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SA VING LIVES, IMPRO VfNG 
OUR QUALITY OF LIFE 
In h d t h  care, acadctnic licensing has 
led to new phannaceuticals, diagnostic 
tests and treatments that save lives, 

Tor4 Spnnsorta 
Research ~xcand;nrrcs 
Rsrcjreh Expen&ures: 

$17. 212 
M 

$11.381 M 

*29% 

+13K 

rcduce suffering and enhance Americans 
quality of Lifc. 

&d-xel Govt. Funds 
For exarnplc, a vaccine for Haemophilus 

Influcwar type 8, until recmlly the leading cause of bacterial disease in children under 
5, was devdoped through university research. Over 32 million doses have now been 
distriburzd. Thc basic research lor BRCAI , a new diagnostic test for brcwt cancer, was 
conducted by a university prolessor. And, after a doctor at an academic institution 
identified thc lung =mion needed for normal brealhing, an artificial secrefion -
known as ki f ic ia l  Lung Surfactant -- was created to prevent respiratory distress 
syndromc in premature babies. The secretion savn 20,000infans each year. 

0 t h  examplcs of the mcdisal breakhroughs madc possiblc by university research and 
technology Ransfcr abound. Nzw pharmaceutical products for hemophilia, anemia, 
hean arrack pacienrs, cystic fibrosis and muitiple sclcmsis are just a few products char 
have been produced as a result of university research and academic licensing. These 
products not only save lives and improvt our h a l h  thcy help to futl \he SlOO billion 
biorechnology and ph;\rrnaceuticaI industries which employ hundrcds of thousands uf 
Amcricans. 

Meeting Public Polk y Goals 
AcaJo:nic licensing also helps our nation nmr a nutnbcr of uthcr pub(ic policy gods, 
including improving public ufcly,  cnviron~rlentlrlprotccliun and xono~nic 
coli~peritivcncss.The ET-2000 Guardrail End Traitmcnr, fur sxalnple, has hccn 
inst3lled in over 24,000 loutions, savina livcs on our nation's highways and reducing 
thc severity of injurj .  Faxer and improvzd modems for data co~nrnunicationsare made 
possibic \~.sing prccoding rcchnalogy which w x  based on university resarch. And the 
Fiuxlesc Soldering Mcrhod, cnahles the cktronics industry to climinatc the need for 



using esvironmen~ally hazardous clcaning agcnl to removt: flux residue frocn lad-tin 
solders that havc been "fluxcd" to fuse properly. 

PUBLIC REAPS RESEARCH BENEFITS 
Technology transfer is a term used to describe a fonnal transferring of new &scoverics 
and innovations resulting from scientific rcsearch conducted at univenitics to [he 
commercial sector. One way that universities transfer technology is through patenting 
and licensing ncw innovations. The major steps in this proccss includc: 1) the 
disclosure of innovations; 2) parcn~ingthe innovation concurrent with publication of 
scientific research; and, 3) licensing the rights to innovations to industry for 
commercial dcvelopment. 

The Survcy dab indicate that transferring new innovations is becoming more cost 
effective. In FY 1991, 8.5 million tobl sponsored research expenditures wen: invested 
pcr new patcnt application. This amount decrused by 18 percent in M 1995 to 7.2 
million total sponsored rcscarch expcndiwres per new patcnt application. 

Total sponsored rtscarch dollars per licrnscs and options exrcurcd follvwed a similar 
trend. In  FY 1991, 10.4 million total sponsored rescarch expenditures werc invesled 
per license and option cxecuted cotnpared to 8.1 million per licenscs and options in FY 
1995. 

Vniversitics also havc seen a significant incruse in patcnr-rzlated acrivily, funhcr 
suggt~tingthat new innovations are mtiving more activciy liuough the pipelinc from the 
lab to thc marker. Bctwccn N 1991 and FY 1995, invcntion disdosures incrascd by 
29 percent, ncw paLent applicarions incnased by 53 prccnt and licenscs and options 
exaured incrrajcd by 66 pcrcent. 

BAYH-DOLE ACT FACILITATES 
TECHNOLOGY TRANSFER 
The success of thc rcchnology transfer program has its rovts in bipartisan legislation 
sponsored by Scm[ors Birch Biiyh and Robert Dulc. The legisla(ion creatcd a uniform 
patent policy among the many federal agcncies that fund research. Most imyonantly, it 
enabled nonprofirs, inch~ding universi~ies. and small businesszs to own and palrnt 
invtnrivns dcvelopcd under kdsnlly-funclcd research programs. 

Critical przsqures pro~iip~ed thc Bayh-Dolc Act. Prior to this Icgislatiou, many of thc 
discoveries that rcsulted from fcderilly-funded rescwch werc no1commercialixcd for 
the public's benefit. The federal governmcnr lacked ths rzsourccs lo market ncw 
innovariuns and indusrry was reluctani LO tnaki' high-risk in~zsln~zr~rswithout thc 
protcfrioc~ of patcnt rights. This m a n [  that o fku  valuable ncw innovations were lcft to 
sir ot1 rhc shelf uni~scd. 



The Bayh-Dole Act rcversed this trend. Thc Survey sucis~ics clearly show char the 
academic con~inunity is meeting the Congrcssional challcngr to prornore corninercial 
utilization -- through patenting and licensing -- of inventions resoiling from federally-
fundcd research pmgnms. In addi~ion to the mort: than 2,600 licenses gnntcd in 1995, 
academic inslirutions filed 6,473 patent applicarions and were issucd 1,833 pat~wts. 
This single ycar of activity is s significant incrmc above thc decade of activity prt-
Bayh-Dole, from 1975 to 1984, during which univcrsili& applied for a total of 4,105 
U.S.patents and were issued 2,941 parcnts.vz 

Thc universities' abili~yto manage the tcchnology tnnsfer proccss has also helped 
areamline the innovation timelinc. According ro a study conductcd by Univcnity of 
Pennsylvania Fconomist Edwin Mansfield, thc m a n  timc inlarval kfween audemic 
research results and the first com~i~crciai introduction of new products and processes 
has d c c r a e d  fro111 approximately 7 yean to 6 years.'' This shorrcned lime interval 
reduces thc developrncnt costs and speeds new products into the markct. 

Leveraging Federally Funded Research 
Academic discoveries srcm from basic research and art: oftcn 'embryonic' in nature. At 
the time rcscarchen an ready to liccnse their innovations, most have not ye1 rrachcd 
rhe protutypc stage - much less demonnntwf that they will have a prictical appliation 
in the marketplace. Consequenrly, in order to fostcr cornrnerciali;l.a~ion, instirutions 
must attract industry to make a high risk invesmlcnt. 

Toe incruse in panncrships berwecn industry and academic insti~utions has crated a 
win-win situation: univenicics are able to aurict addicioilal rcscarch dollars to develop 
thcir tcch~rolvgies and gain acccss to the expcnise of industrial scientists while induslq 
expands the scope of its R&D. Rcla.tionsl~ips with industry also contribute lo the 
placcmcnt of univcrsi~j gracluatcs in industrid settings whcre $ducation and training is 
effectively used. 

The Survej dari show how universities have bcpn  to levcnge technology transfix 
p~nnerships.As pan of licensins agrwmtnts, 76 universirics nponed in th;: 1995 
Survey that they atrrictcd nearly $1 13 million in new industry resarch suppon. Thir 
represents a 7 perccnt increasc ovcr 1994, whcn these dm were first collectd. In 
addition, [he Smvey a..kcd respondcnls i o  npon the nimbcr of licenscs nzgotiatcd lhat 
included equity. Fifty U.S. univtnitics reporred chat 99 such agrctmcncs were made in 
1995, and a rota1 of 464 agrarwnts wcrc made prior to 1994. 

Xnothcr ~nesure 'of  the value att~ched to xadewic research is the S424 million in 
adjustsd gross royaltiesx earn& by acadcmic institutions, of which approximately 65% 
($274 rniiliun) was earned by U.S. univcrsiks. This is an 19 pcrccnl increasc over FY 
1494 for all academic ins~ihhms. 

Royalties hclp lo advnrlic scientific research and ducririon chro~lph ~ i n v c s ~ ~ i ~ e n t  in the 
academic tntsrp~.ise.The royalrits arc givcn, in pan. to univz:;ity research depiinincnb 
to providc, among orhcr things, ncw ~ p p ~ n u ~ l i t i e ~  s t ~ ~ d c n ~ s ,fvr grad~~;ire buy rcsmrch 



equipment or fund new rcscarch. T'nry also are used to help sustain the technology 
transfer process by paying for rhe lcgal fecs associated with parenting and licensing as 
well as funding technulogy managcmenr staK And finally, as the Bayh Dolc Act 
requires. a portion of the revenues is s h a d  wir!l rht: inventor. 

Although ruyalties returned to the academic cornmunily avenge lcss rhan 2 percent of 
the total funding for university research, royally revenue i s  a dircct indicator of the 
success Americh industry has had in moving university discoveries lo a worldwide 
markaplace. 

The dram,& increase in patent-dated activity over thc past five years illustra~esthat 
transfer of academic rearch is viable and robust as wc prepare to enter  the nexl 
millennium. But p c h p s  most importantly, we are seeing that technology transfer helps 
to move the ideas and innovations that begin in thc universily laboratory to become the 
medicines, mcdical trcatmznts, communications equipment, safety materials and 
thousands of other products that touch our lives every day. This is the true measure of 
success ofthe enterprise. 

-
'This includes 173 respondents in Ff 1995 auwcy. including 127 US. Linivcrsiks. 27 Hospitnls, Sr 
Research Instituki. 16 Chadian Inslitutioas and 3 Third Puty Patent Managerncn~Firms. 
' n i s  is a CUmulativc &d of  all participating respondents from NYI-9s. n c  l o d  number of 
r_espndcxushas gown from 130 to 113 over this pet-id. 
'This d c u l a t i o n  is basd on a rtprewnraivc recurrent sample of survey mpndcnrs over thc past five 
y u n .  Ra~urrncrespondcats rcprcxnc 75 - 90petcent of rhc coral aggregzte dam depending on the y a r  
and variable being examined. ..-

16 universida save a gc3ter h n  zero response. The remainder rcpor td  ztro or dnu not avail3hlc. 
'Lori Prcssnun. Sonia Gorcrmul. lrcnc Abramns. David E. Geisr a d  t ifa Selsan. Prc-prodislion 
I n v c ~ r m ~ ta d  Jobs lnduced by MIT E%cIusivePucnt Lictnsa: Prclininarv Mudel 10 Mttacurc 
E-anonlic I ~ N C I  o f  Univmity Licensing. 1995 
"This inclndcs 119 univesirics .*hicb rtpxsent 37 percent of the top 100 rcssatch univcrsitics. 
4 T k ~ s~ i g u r uI re  based on A rcptescnlntivc sa~uplc of approximtcly 75 univcrjifics which have 
participard in rhc survey over fivc years. Yhesc univcrritics reprtscnt 85 of 1he top SO research sthcols. 
-", Tic Cauni-il on Co~srnmenrRcla~ions. Lnivcnicv Ttchrwloov Tnnsfer 011cs1ionsa d  Ans5*cfi, 
Nubetnbc: 30. 1993. 
" k i c n c s  a d  hyine:ring Indicators 1996. Nalianxl %irncc Founchrion. p g c  5-12. 
'Adjusted gmsc royalcics cqual gross rcpl t ies  minus royalria paid lo orher instiruriens 10 avoid doublc 
:sunling of ruydly revenues. 


